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HWHII*0>ttffll 
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&8B*iJ©+#*£ C L T ^ 5 Ite * W< * R. 

[1**92] £fc«te«r#-r ST 5/ t > 

isy-u h*i/><DBV7=L-y r-©C*4B»ClB'&L"tl^ 
5 rf**9U ft. 
[1**93] 4»iStt**-f5T5yKE59f4t b* 
fc tm%)(nffim.fc<n^ \f Y —-/fr b ft 5 r 5 y &ffi?U x- 

[1**94] SW#f4nf»»*fctt»B8**!ro*-e*> 
•5 r§»*9 3j iBf*©^*^*®. 

^u^-m /i-*, #y*w/v72ti<»3i, p 

Xfc5 rf**9 3j KMnW&fi"<fiK. 
[1**9 6 ] 5T 5 7 S£I2?iJ(±*:Jl§® 

0»fH4iVrn r§t*93j 1B«© 

lf»*98] £toJ^«r#1-5T5/BMBJU#GTP 
T — tf&rAD P — y ^i'/l'ft-Cf SiVrn b^v-^cc 

X, 4»fiH*Sr*-f5r5y»Ba5«i», 2~8<@©^y 

^rn h^i/^roBf-^-y hWC^sffilClt'g-LX^ 
5 r|f*9 8j fB«©DNAlS?iJ<> 
[1**9 1 0 ] £*ett$r*-f* T 5 y BHE*lt± t h- 

Xfo-5 r|S*98*fcl*9j lE«©DNAiB33J 0 
[1**9 1 1 1 mW.m*vf<&&H fc»4J»l»*0JJK#-C 

*> s r»*9 1 0 j ie«© d n aeju. 
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it-fcs r»**9ioj fB«roDNAga?"j„ 

[1**9 1 3 ] dHMStt:* 3 *-*-* 75/ 8fia?"Jte*Jl§ 
ffi©»flM4^:/xn b^v^b&S r§s*9ioj IB 

«WDNAiB?lJo 
[f**9 1 4 ] 4Wtt^t57 5 / SfcSB^JteEPi 
ttfclSttfcKJU^fefca rft*98*fcli9j iE«£©D 
NAiB^iJo 

[1**915] ty^©7^tM^t53K 
{c&^x^rvbw^gl-ttbx^ft^ K^xfcs rt** 

98 J IBtSWDNAlB^Jo 
[1**916] r»|*98j fcj£«LfcDNAE5«*» 

[1**917] 7°7^5 KXfo5 rw*9i 6j IE* 
[1**9 1 8 ] ff**9 1 6 j tmo^t f-x-BW 
[1**919] »«B«4*tfc*»*«"e*>5 ri** 

9 1 8 j fB«fc©?B±o 
[1**92 0] |§*^M!7^^VX-fc5 r»*9i 

8J !BW©lI£. 

[1**92 1] JSttSHIta^fcaP^J'WS^T, 

(1) 4*SttSr«-rSTS/ME?ll!isa 
imfcxt-b-ZA^/iS rn*9U fB«roSt-g-* v 
(2) ±|BIl^*W^St£31§l.L.fc*:ll&&© 
S8tS£t*©*EB> ^iO 5 (3) _L!a»-fr*w<*jr«r 

[1**92 2] gt-g-^^^K^fe^SEIIifU^^X 
fooT, »&*^^fltH: ri**9U fB*6<7?Rt^^> 

[^M^S¥iW/<cm^] 

[0 0 0 1] ^ixbWT'u 

[0 0 0 2] nkyh + v/y (CT) fcit^TCfliSW^ 
mm^Y^"y> (LT) (4. WWal'Ji (V i b 
rio cholerae) % & <fc O^flfSl (£ S C b 

» r i g h ■• a s q 1 i ) IfgMttlciotli 

IJ5*ti{flLfc?W^ftfc5 (Clem 
ents & Finkel— stein, 197 
9) . CTi«, LTIi, 28kDaOAt7^yh 
(LTA) by 50<0|r1— ©11. BkDa^yv-fr 

(LTB) !i^«^$iXXV>5. Atyasy h^gtt 

^•5r^tc?gt±'ft;-r ; 5N ad- y tf^Mtte&tt-t-z 

(Moss & Richardson, 1 9 7 8) 0 



(3) 



#P)sp06-206900 



H45 6 kD a^V*^-J4»fefc9 , GMi, ^/->T 
n^/yy H t-> K h + ->v§gt|:|'^t2» (Cua t 
r e c a s a s, 1 9 7 3) . GM i (1. *!i!t-h&*-£ 

[0 0 0 3] CT, ttbTfKftW&l-f^-y hCTB 
*5<fctfLTBI4, ftPW**:H«#tt«ca4Lfc»fr, 

JIWlCjI^ftttWUJEfllttt:*-* - (P i e r c 
e, 1 9 7 8), wttfi, aPWteS#L,fc*S-ttfta 

5 <D lc*ft W*tM5rS-r 5 © * 5"< * ft t ttttfiR 

I4fl^£ivfc^ (De Aizpurua & Rus 
sell-Jones, 1988 #RH) „ 
[0 0 04] CTB*5,fctfLTBJ4, !7 ^VWHrtgtt 

LT, **/5*bfc*Vt#fc,> CTBIi, &att (Cze 
r k i n s k y £>, 1989;Liangb, 198 
8) £fcl4g£ft (Bessen & Fischet 
t i, l 9 8 9;Tamurab, 1 9 8 8) 

ferine £frTV>3o t<»- 

5ttM4*ft«JW*"C*>5 (Mc K e n z i e 
& Halsey, 1 984 ; Tamu r a 19 
8 8). 

[0 0 0 5] tfcJ5W>* y*-* *.tfL 

< tomM&h*. ttjs» £fci4frs<aBTgwia?ijcDit" 

fcftS. LTBJfcfiCTBWv JMMftJK^OJteflB 
-g-(coi^-Cf4, 3iX*-CVKo*»©«#^feS (Guz 
man— Verduzco & Kupersztoc 
h, 1987; Sanchez??, 1 9 8 8 ; Scho 
del & Will, 1 9 8 9 ;Det tzbauc 
h & Macrina, 1 9 8 9 ; WO 8.6/0 6 
6 35 ;WO 90/06 3 6 6) . ^5^^f 

Lfc (Dertzbauch?), 1990) i^bfcS 
UK fife(D^{b*fc(4LTB ^(DttMXIi*. * 

(Clements, 1990; Sandkvist 
b, 1 9 8 7). Schodel & Will (19 
8 9) (4, LTBtC»&LfcBlUIT#*-r 



S.-f?>ll^t;f-/^^7S (S a 1 m o n e 1 la d_ 

,. h i in) 4 

[0 0 0 6] #38WcJ:*Uf, ±*WSte*#1-<&7Sy 
&IB*|J#, GTP7— if&ADP-ytfvvWbT?*^ 
vto h^^^iDB-^^-y hrors yg£ga?'Jw+# 

fcCSfciiJfc, 2~8<iW^y v"^-7n 'J vWBg&\b* 

[0007] ifc-g-^v^Rte, iEL-< 7^-^^ v 
®i4gm i -tf-yfv 3J--> Ktcig-g-r 5 r. t # Bj-fg 

#?-s7 5 yMBWfc^r mm 

[0 0 0 8] Rd^W^Kfl, GTP7— tffcADP 

^IttGMi-^!)t-> Kti^-g-r^^-'J =^-£ 
s r. c tf^mx-h 5. * f® ~ wsb# 

t, ;©iOi>fa hdri/^OTHWWtCl-^TWBf- 
^3.^5. has#?3ELTb ±V\ ig^^^BliLTB 
4fcttCTB*»e>**$*VT^-CtJ:V\ ^©Bty 
=L~y V<DT^ /mZPL LTB4fc(4CTB(4, 
Ktt. lfi4fctt2fi£lLh<07 5y»<0tKfe, #A£fc 
tt^fcio-CDFttSix-Cii^-CtJ:^. ^®Bt7^ 
Mc#LTflstf$ftfc##t4, W^a=yFO 

[0 0 0 9] r©i5*4MftT5/«E5«Jf4, 
T 5 y WEaitfif A $ ixfclt-g- * >v« * . v 9 
-*»J*U GMi-^^y3*->KKIfrfri-6«**: 

«»©«i*IS:¥-X^=-K (Eu r. J. Bi 
ochem. 138, 9-7, 198 4) TvjMtl4\ G 

■sam, K(DR{ci^«i^, t©s \ca 5 a»*5.ttJ tj t 

iz. t. •5Bm*5 X m 5r*lf s - 1 * $ -c# So 

[0 0 10] ^©xyfn bdr->VBf-y3.-3' hCO 
gS?iJi:tftftT5 y®?ia?iJroMro*^-nv5-C0gg(4, 8 
0%R< tt-ttt£Jl±, fc t itf 9 0 % fc t < ttZtlM 
±* fc(4 9 5 % b U < I4^ix»± "f 5 - t ^ S X- # 5. 
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*>, LTBUIiCTB»C*ffift, ^(DiolcM^-T 
[0 0 1 1) #»W©»fr*W<*Rfc*SV'>-Ctt:, 

sa^jroRgtc, tv^*«Kttfe*t«. :ot^tt7s; 

^BB^iJG 1 y-Pr o<0 2~8lR(0&&f£P\frt>te : e>o 
tzbz-it, 4«*-eoRfflEWifr«<-i* l "C#*. fc 
y-^liBt^y h®groc*$KSt'&£i'u5. 
10 0 12] G 1 y-Pr oR*E?iJrMI!W>T 5 /itA 

ror 5 / i flsror ? y 1K&£& B f-^a-- 

j/ h^Srofg, G 1 y-Pr o Ktgia?iJroftrfclB«1"2> 
:: 5. 4**T?07S>'»«I, fctxli2fll 

07$y»«S4fcfllfi©7 5 7»SS4G l y-P 

[0013] 4«flH4Sr*i"5T 5 /»E5!I»±» * >v> 
©cmf+f^^rtiSf^S, -©K59roftSlc 
l*#8"JfcSgt£f*&i<\, Lfrlstetf b. rroga?ij«:> St 

^^>/-?^©dSGMi-^v^y *->Kicis^i _ 4*y 

w ^roia^jft, 2 0 0aSft*"C% 1 5 oasft* 

•e, tfcftiooasftmts^i^ts. ft£ 

[0 0 14] t b*fc|i®(!^K>^*tcBg-%--t-5^^ 
* i"< * K «fc o X «tt $ ft 5 . ttlflt 4 fc f 

r Blight rot -fSrirdS-CtSo ^SiJ^ftSfetM 
[00 15] LfJot, UttTSySHEjaASB^a 

X-Y i~ (Gly-Pro) 

i@*T*rors /ifcR^j-cfcU , zi*±W£t££ : £1"57 
5/MBJu«r*u n«2, 3*fctt4-c*>$) x-St-r 
dtas-ets. »*u<»±. Yiiin^^v (D x-fc 

(E I) 

[0 0 2 0] St^^^Rl^ UtiDNASftJ; 



U<li, itfh-T'ttx tW : PM l ?'fw (HI 
V) <D?-<7, fctxtfHI V-ltfcttHI V-2, 
AakLOlBMJrTifc'M'l'*. th7^;^^, 
fcix.ii2§!*fcl*l 4S< ttM3Wl^<*'7'f/i'*. # 
y * ^/i'* 2**11-3: 3 PBfc&lM.rt'*, 4^7)^ 
^.y-f^H^. # -fry*— 94 BH&^M^M 
CD4, ^V^^a^-f^ (Ch 1 amy d i 
a trachomatis) N HB (B 0 r d e 
t P 1 1 a n p r t. \i R s i s) . 4o X t>*^fli®roift 

f|ft^3i^-rn y**yy (ST) *^H»t5:tii s ^ 
2., 

[0 0 16] Lfc/SSoT, LTBS:STro^gE®14^ 

tcii^$*srt^'C^5, ltbi4, STro=>r*5j; 
Zf h * *y vtl* K , * ^ b * *fcHW- £ * 

5^4:^5, fciitf. L T B tlx STT$/&# 
#19 (Pro) JfcttST7SyK#t4 9 (G 1 
y) 6 STro»$H3M63*a £ 

^SSffi^Tixrowyj s/ Y*y<9%\>. 
4 rftii s t ro = v 7 j » i/— v- a vtCigMI^ 6 <@ro 

vaS5:Mt5ST(0 1 9 firo^/t^* 
757 SHSSro-f^T Sr^-T 5. 
[0017] E^lwStt-^^^ Ktt, t v^roc* 

S^ff y^-n/f * v I L - l B fcIS 

163-171 [*-J?3-Kt'VQGEESNDK 
(BS?U#-5§- : 1) ] « s foo. ttOWCIl, -7M b^^V 

[0018] by-^^yyv^^-f^-t^ftfc 
KroteroWittt, t hi g Ero 

CH4 F^-YVCitti^iVoKTGSGFFVF (SIM 

#■§• : 2) asfe-5o rro^y^ K^M-fSf&^ttx I 8 
ESt^ro^tiit^Jfllfllt^^ 5 ^»«SrteT$*, 7 

[0 0 19] -r**3t>, * 
(I) 

n -Y 2 -Z (I) 

^^X, St 

[0 0 2 1] UfcflSo-C, Bt^^>^^®rol25tii^ro 
gt-g-^ v/-«^gSr = — K-t"5DNABa?iJrotp{i^|c:tfe 

i«JJ»roiWJiaK!5»t,*aSixSJ:5-K. ^ro5' 
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[0 0 2 21 t l/^«>aa*r»XW-» =■ KyoSKttl 

fc 7 5%, tt9 5%*fcl4-t-'*"-C«:** 3 

(4, Sharp & Li (198 6) 

[0023] rroJ^KLT, gfSwSt-a-^^"^®* 

fcjgiS fcHs^fe" <t S88RfM$SSt* £ < fc D N ASa?"JW 
5 0 DNAK?lJl*'<^^- t f , wSBRffl^<tt>*<fihv'^ 

ate Ltzm^x-oMG? y/^f«^* ! ^i «t 5 

[0 0 2 4] *«^»C*S»t6«ffl!a s »*U'>'<^*- 

[0 0 2 5] Bf b»i#LTBt*5*&t 
tt, LTB*3S»-e#*' < * LTBlfi^ 
(Dallas, 1 9 8 3) SriSS^^*5 itWWRW 

tt, -g^LT, LT Bitted© 3 ' *ssicji-g-$^5r. 
(4, LTBHE^S' = KVK&g 

57 5/ SHEW* ^-K"*"**^*** ty^^-K 

[0 0 2 6] Urd-^ W<^R*=»- K-T5«^^*- 



® s 4fcl4f-/i^e® (S, c e r e v i s i a e) 

jsa, ittt-tz?-** =-x^a*#-iw* (cho) 

[0 0 2 7] 5§mStbfcil!-&^^^©»**f5t^2>^i: 
<o»te* «£3§§i-e£ ^ ^v»4, 

^ty-^^ttBt^J' 

t?#5. EP-A-0 3 2 2 2 3 

*^7JB*>?><o^JS*B#s fc£x.tf s, t v p h i ■ 

S . t v p h i m ii r i n m , S . — d \} b 1 i li t fc (4 
fi , ^hnler asius ~C$>^>, 

[0 0 2 9] ^NI#%«!5aE*f4ii*» a r <? A, _a_t_Q_ 
B, a r o C. ^r_ii.D*J iT^j-Lli-E jte^-WffiEW 

[0 0 3 0] y^^vtte*©«B-e»#--c#5. Sp 

[0 0 3 1] ^ii^tifth, iiff. W«^SI4, 
ftp, S#*fc(4^MPg^{-J: , 3, lfflftfofciD, .1 
~1 000yg> K 14 10-10 On gS^-^tl- 
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So — ISSftS. typhi ii^O^PS 
Sg, 7 0kg©*AWtf, lfflftfofc^S. typh 
i 1 0 9 - 1 0 1 1 (OS#4*5— l»^ffi*t]-cfe 

So 

[0 0 3 2] E^cStt^TKy^f-K^BU-y^^ 

J: 5, lffli&fcH-lOOOMg, »$U<ttlO 
-lOO/:gS4$^o Sk^V^fCtt, EKftte 

[0 0 3 3] ttT-Oll*«H:*«WSr««i"St>^"e*> 

[0 0 3 4] Hi tip FVlfiitfpFVl 69/5^ 
=; K*>m««:*-ro (A) , ^7^> KpBRDO 2 6 
$rS p e I tUliU EW** : 3*5±lM*>rt-!J 
^vtfKSrffALT, pFVl (B) Sr»jSl$**:. 

(C) , DNABB^iJ (Sa^J#-§-: 8*5itf9 10),* 
ibtflCp FV 1(7)5' *»:J:ot3- KStbSTS / 
^SB^iJ (Sa?iJ## : 9) o tv^bftSflMcKTlftSr 
ttLTfoSo pFVlttBglll *3«tt^S pelt9 
KrU B B 0 5* / ^ u-t^Siff ^«toTB!(l$)h/5 

K^S-*t^^y =**^ KSrff 
ALT, LTB 6 9#^Kt*at5p FV 1 6 9 

(D) *r»/***6« (E) , LTB69^y^I<0 

1) o 

[00 3 5] 132(4, *JMffliait#li<BSDS-PA 
GE»W^lfe*Sr*-r. ^1:HB101 
») , l/-y2 : HB 1 0 1 mm) . l"-^3 : HB 
1 0 1 pMMB 6 8 Iffltm > U—^4 : HB 1 0 1 
pMMB 6 8 , U->5 : HB 1 0 1 p FV 1 

, : HB 1 0 1 p FV 1 (*») . 

>7 :HB101pFV169 , Is—is 

8 : HB 1 0 1 p FV 1 6 9 (*») 0 L T B jo £ L 

tb 6 9M^<y Ki-tt^Ep-e^saufco 

[0 0 3 6] I! 3 (4, -fy^^L Kp FV 1 (CX •) , 
p FV 1 6 9 (□, ■) jSitfHB 10 1M (A 



A) ftfetftKfSLTB (O) «:to*»i«i^OB 

/K IK^9ttLfcSl(4, ^-MTl^V^l/-b± 
(Cilffl Lfc*>'7Vl'«r«1-. (A) httta-LT 
BSt#-cl*»U (B) ^U-MlBBOS^y^o- 

[0 0 3 7] [2]4(C(4, ffiflKL T B 6 9^y^f^S 
DS-PAGEM^M^to ^1:HB10 

i (pFVi-6 9) j^feoteBiajr^w^K (MB 

^) , > 2 : DEAE h V *T 2 V 7 A,<D&i!ih 

»U ^4 : DEAE h V XT? U /U* 7 AcDj§tU?R 
o U-^4W^<7)-r-<T(Df-V7 p /U{4^:»L* 
^•CififflSJxfco LTB6 9#y^fB^t*t. 
# — (kDa) (4fcfi«C7j^-r o 
[0 0 3 8] 135(4, LTBifcttLTB6 9^W^ 

(A) S-LTBm (B) 6l-P. 6 9m 
^Sr20/i gCOLTB (O) 4fc(4LTB69 (•) * 

U 5t-LTB^J: r Jfei-P. 6 9*«*:*m*5* 
r^*jfe^JcE*UfcJ;5^LTjBfl3£Lfco (A) St- 
LTBm (B) St— P. 6 9Mo. 
[0 0 3 9] H6(4, &&tft\C$>&m&.l,ti-*'}X<DB 
lc4bMtS^-LTBtt*^JWJ8ao**^-ro 
LTB^iOlTB 6 9^y^^fTM^tL^ JW*> 
b!l^°«S:»ltt^ ELI SPOT7 5/ir^5:ftV* 

HJfiLfcEL I S POTT y-fe>f SrJtflRi: LT^-To 
[0 0 4 0] M 



^fc 0 rmm <lb> *fc«4i. 6% (w/ 

v) T^f-/U-CH>ft;LfcLB4 , -CiiSI$*frfc (Dav i 
sb, 1 9 8 0) o 7 P 7^;KpBRD0 2 6 (Mas 
kellb, 1987) (4, pBR322(7)P lfct- t 
e :/^LT-BC0«itWSggL£ 
f@Lfc5. 2kb^^tfc5o"pFVl(Oii 



, . lit I] 

5'CTTGGGGCCGGGGCCCGAGATCTTTGA (MM^^r : 3) ^ Ib^tf 

5 'CTAGTCAAAGATCTCGGGCCCCGGCCC CS£^J#^ : 4) 



b, — y >^L, O^tpBRD0 2 6^)Spe I 



[ft 2] 
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5 ' GATCGCTCCGCAGCCGGGTCCGCAGCCGCCGCAGCCGCCGCAGCCGCAGCCGGAGGC 
GCCGGCTCCGCAGCCGGA (B5W## : 5) * fc<ktf 

5 ' CTAGTCCGGCTGCGGAGCCGGCGCCTCCGGCTGCGGCT^ 



CGGACCCGGCTGCGGAGC (S»5#^ : 6 ) 

tpFVl^Bg 1 I I^it/Spe iSMitC^u-^ 
y^Lt, pFVl 6 9&»J*$*fco DNA*f£tt, 
S amb r o o k b (1 9 8 9) (DfStS^oX^ffiL 
fco Kfllfl6ff^)DNAia5UOiB)ett, 
^^bOMl 3mp 1 8*5±tfmp 1 9 ^(Ol^* n 
^y^aotait (Me s s i g& V i e i 
ra, 1 9 8 2) 0 DNA©B«ftfittT7#y *7~- 
f (Tabor & Richardson, 198 
7) tSitf^ty^^i'tf K^'f^- (Cha 
rlest, 1 9 8 6) Srffl^TSttLfco 
[0 0 4 1] BMSMd: ^ L X 2±jL L ELLJLS a) 

«ffi|C#*$;h/CV*5GMi EL I S Afe (S v e n n 
erholm & Holmgren, 1 9 7 8) 

oTtrofc 0 K^ltffl^fcfSSLTBfc T. Hi 
r s t»±i^*4*ttfcc LTBJScttfP. 6 9^ 

fco 1 o g i oM*W^t"CA 4 5 onm^^n y 
MT, 4 5 0 nmfcl*5V>T 5 0%**8K*4i5* 

[0042] mmsmmsmmj&izsm 

*J»*<OHIiaK^BIf±, Hirstb(1984) (O* 
LTBlfcffl^fcteP. 6 

/Ugtf*: (mAB) B B 0 5 T*fg^fco ^nybttSb 
{£, Hff!7t^/^^^- if (Dakopatt 
s, Copenhagen, Denmark) IcSHa* U 

X, 4 — ^ u n ~ 1— -^-7 ^ (Sigma, Poo 
1 e, U. K. ) "e«fe£*fco LTB*5±tfLTB» 

yyiiffiti^ (pbs) xu@?t#ifco ov> 

T% M^l^hSrO. lMyy»pH7. 6 left 
SHfcUfcO. 3M^^n- *<DWc$)<Vt%^^&?> 1/2 
5t»BILfc, xfI/yv?7^0S® (EDTA) 
*5cfctf y ASr-ttt-fiX*j|*»«5 mM*5«fctf 2 

O./i g/m 1 tejSSSPLfco #*8l#UM*& 
7k±B2 0-2 5^raSclU 01^2 0, OOOXg 

>ftUfc 0 ±»S:£«>, XM5 0^y^7^S:8*lfcA 
m i c o n D i a f 1 o SrJBV -t oTJS 



*Ufc 0 «»«JKSr, 25 mMhy^iCiotpH 
8. 6Kl«»Hfc;Lfc5 0 mM NaCnctLT4 ( C 

t-wit awMto^i?, ra-oawK-cT 

S{tbfcDEAEhy^7^y/^7^ (Pharma 
cia, Sweden) iC^Lfco ^cSm^flc^Ufc 

sis-frufc^w^KS:. Mia tmmcmmittit 

5 0-2 5 0 mM N a C 1 ^JfBTigffi Lfc c 
<£>A 4 5o nm£r, UV-lMK^^- (Ph 
armac ia, Mi 1 ton Keynes) £5 £ I>* 
Servoscribe 210 K^tf ( C a m 1 a 
b, Cambridge) -«gjRttK*=.# V V^b 

lCj:oTK^Lfco Btt^Itt$?)BSDS-PAG 
E^lfLfe, LTBifcliLTB 6 9 C0if5$IfcS£:7r:-r 
#^I^£:lfe&>fco *g*W^«-&*tt:P i e r c e BC 
AT y±4 «rfflV^T«J£ Lfco 
[0 0 4 3] 

6 — 8 MSfp £>flSt£ BALB/ c-7^7?:x-f/K^< 
tffl&U 2 0 /i g(DLTBffcliLTB 6 9fi4 0 v 
1 k ItMW^Sltfeo 41ft, P3-ftO 

**&^3fflr*m^**£*SU mfrh x )>'<M* . 
UMItU Sfr^v^- h ( J o n e s b, 1 9 8 6) \C 
#UKfl[-#»«E L I S POTT^ir-fSrC z e r k 

insky?) (1983) OlatfetC Lfc*SoTfTo_*:« 

[0 044] MS 

i. n fv i <pmm 

^Bi^-Cp BR322<£>P1 yn^-^-(DMTt: 
LTB^IStS^^^ KpBRD0 2 6 (Mask 
e 1 1 h, 1 9 8 7) £r&&bfc 0 fc&*<D3 9 *J8»£ 
*5tf\S*M£=« KyW4It6 S p e I gjM££fflV^ L 

TB^y/^f* Steffi tr b - y % r. 

e^«tOJSffi<DDNAK^Jtt:*fc, Bg l I I*3«fctfS. 
P e I©MR^*fi*i-6J:5fcRH-Stbfc (Hl# 
HR) o * y * ^ u^-^ KBffltt S P e I St^ffM 

t?#A$tt5i:, LTBitfi^*«»c#tf5f*Jk3 K 
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xifh-^ta- K-raa-y \s*f-¥tm 

-©B g 1 I I iiiiXfS pel a-yfc-C 

^U*pBRD0 2 6— ©»A'C»&7 P ?*5 KpFV 
ias£Lfc (E]1#K0 o pFVllt8lBffl?y-»- 

1) o 

[0 0 4 5] 2. p E v 1 fi 9 <^>«^ 
LTB^©^^^*©*^^*^^*^ UT 
©pFVirotfflttSrt^itSfcfclc, W5fcl£5£&£*l, 

fc* / ? u-t^ftStSit F-^*. LTB# 
/V*^v/*S^©iiifel-MLfe. IB^I«OP. 6 9 
^y/^f©7 5 y&gB^JP r o-G 1 y-P r o-G 

ln-Pro-Pro 0EW#»:7) 
o^-/wft&i£DSte©^t°b-^ LT5feS£frTi/> 
(E P — A — 0425082 ;Novotny£>, 1 

9 8 5) ) , ^(DWmzfcmZtlt^tfh-^iK PF 

v i ^<nWMcmB&) t btitc c r ©3- tr b — ^ft 
3 _ K-TS^y =**^ b*£B g 1 I I *s<fct*S p 

e i»j;ot^u (iiw > o^-eratb© 

}ffg#<D«^£lg;tfcIfi?ijlip F V l6 9£W«d 
[0 0 4 6] 3. T TR»-ft»v/<^*<nsns-PA 
Jte^Hftf^fc iot^ ^ -f L T B^T-lCdfe CfclS 

(Sandkvistib, 1987) ©fg^tClJlP 

«©ttSC£«* t*1rm-CW<1Z. pFVltSftfpFV 
1 6 9 L-#«I*Xifm£*s 

ilft, LTBH*5it>*LTB 6 9 li^ttX% ffliaft 

y/^ Sltvvfti'b L T B 
SDS-PAGE*Cf»tWi*y^-iL 

tLX&Wii-Z. M#$ttfci.5(-LTB 6 9(iLTB 

y^S?©*/-*'— O^SWtHWitt 1 4 kDaffcS 

a*, 5H L g(cHianite#j 1 8 k d a -e^tii 9 asv* (0 

2, 1/-V7) . pFVUCioXM^WLTB 
rtVi^J •=e/-^— (LTBH) LTB#34i 9 t>*> 

5 e -f&fc>*>> LTB 6 9^>^-7 — li, »#$H?>^ 
*1 7 0 k D a » LtHi) 9 0 k D a -eilt5 0 ffliS 



fMJ-VT'/Vfc, fet-LTBitafllfc-i^y * a— ^vH5t 
ftBBO 5©Pi#Srffl''^-C , >^^^>'^a yf-f^t' 

£iv LTB 6 9*W-^R©Mtttt£0>££R£tt* s 
jj^ft, ^a^t-b-T'Ci^tdS^WLTB^Ofeilf, 

[0 04 7] 4. »A-»v/<»Wg3QM 1 ^nm-Pt 
pFVl (LTBH) fc.ttfp FV 1 6 9 (LTB6 
9) (D±&&ftGMitf>?V*i'V'lZM-fZ>ft\<^mu 

Tfit-LTBJfiUfrfc,}:^/ ^n— ^/HvtfrB B 0 5© 

if*fflV^fcGMiELISAtJ;!3*fflfe. 

tt, 12 3 AtC^-f-J:?^ LTBHt5itfLTB6 9ro 

M#*s^fV^y Kfc&S*Wt£lKr& U LTBH^V 

/^f^f)BB 0 5if b — ^©ttlJni*^©*^^ 

©GM ! ^f^^ y ^■v' 

JT;tfc V > r £ J&* W b AMC $ Hfc, C 5fc«S0?ffi*a s LTB 
#M Wfct&ic J: * »T tEtt # fe 5 fc fc 

*>fe-f; »»Sixfc*>r^-f ^LTBfctt^T, GM 

iVB) o *W<*K*, fcfflffifci: LTB B0 5£ffl 

lciiffl$n/cLTB 6 9^>'^^ i K©^-^^Lfc (HI 
3B) . rixttu JBia5t55-Si«)LTB6 9# WjfftT? 

^o^toiaigrop. 6 9^t° b — :/©fci 
Utta^-ftLTV^V^ i 5:^ LT^S, 
[0 0 4 8] 5. 1 TRHJolffl TR 6 9*>'s<9 9 

LTBHKil/LTB 6 9 

»i»fc*Wi-S*:«>, LTB6 9i^y/^l&, *t 

E b y y A-^ n-e Y^fyy W — Sr'S'^ L, tU^M 

fl-J: 9 tWb*>fc4**ftfcLTB 6 9M&*^s<?n 
Sr^fifeLfc (04) „ :©LTB 6 9/ W*l*~«>9 V 

^ ^ K© 2 0 ~ 3 0 % SrfflfjsS-^ -5 C t ttt>fri fc 

(^-^li^LT^^^) . 

[004 9] 6. **#^*>rm<r>*MMW 
CT, CTBfcitfLTBti, g^tcSI^ Lfc4&£\ 

(Bessen & Fischetti, 1988; 
Tamurab, 1 9 8 8 ) „ fSSSHfc L T B 6 9 ft 
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ttfco^-CfcW-fS w 1 b<\z.*ti&#*jnj* f s 9 -$0-7 

KlfrfrttfcltttU fflfflR*<0»fr* ^iS^tii«cw-</u^jSiig$ixfc. 

t^b, »*^tfciXfc. l»5Eo-7**tc, 20^ [0 0 5 1]MM^^(1 ELISPOT*^ 

*ttlc*au o^-C, 4HafclBI*©StBl*7'-.** fco LTB*fcttLTB6 9^fc«fc*Lfc^**.C 

LTB£fcl*LTB6 9^1lfc^^ I*. LTBWfctt* I g G*fctt I gMfc#»-r5ttJ& 

j| T% 0t-LTBJiLfllttfl£S:*mUfc^, LTB6 9BI iW*>bti1t (H6#l») . LTB6 91?Mfe 

■g-^^^fC-C^gEfeSUfc^^^^^-ft^ttil «Ufc-7?*lCli, P. 6 9t»*«4lgGtfcttI 

[0 0 5 0] P. egxfh-yi^Ott^tt, flcSr^-fSJWSWftroKlSS^OlSKir'Xt^ofc 

«*K:J:6**«o**fct % 5*ffitt4il**r*Uft; [0 0 5 2]3ifi£i£ 

(H5B) . CW-<!)u£gteLTBt£#-fSJ£^J: , 9 t [* 1 1 
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[0 0 5 3] 

BUfl»# : 1 
SB?iJroft$ : 9 
la^lJCDS : 75 /Wl 

mnw : -* 



: 

Kb 3] 

Val Gin Gly Glu Glu Ser Asn Asp Lys 
15 

[0 0 5 4] ga?lJ#-§- : 2 
IB?lJOft$ : 9 

mrofc : 



sa?y : 
Kb 4] 

lys Thr Gly Ser Gly Hie Bie Val vtxt 
1 5 

[0 0 5 5] Ba^lJ#-§- : 3 
B?U«>«$ : 2 7 

m<o* : 

ie?UWffi« : DNA (£•*&) 
lE^lJro^m : 

#?SSr*-t-f5-§- ;mi sc_feature 
; 1. . 27 

; #816 = L T B * w** Itfc Mfcc t° b-7*P B 1 
<d r t v^j 

BB^U : 
Kb 5] 



CIT3GGGOCG GGGOOOGAGA TCTTIGA 

[0 0 5 6] E?lJ#* : 4 E?IJ©ft$ : 2 7 



27 
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iS^iroS : #MS£*-t1B-§- ;misc_feature 

m<D& : -#8 : 1 • • 2 7 

ga^aa : dna (-e-^e) © rt^j 

T^?~t>X : Y e s B2^i : 

CEAGTCAAftS JOCTOOGGCC COOQOC C z/ 

{00 5 7] BE?IJ#^ : 5 &K : 

ia?iJo*$ : 7 5 ; B"0^® (finds t; 1 la — pertu 

%m<Dm : m& s s i s) 

m<o& : -*m : 

h#n3?-:XIM* [ft 7] 

ga^iOHS : DNA ("&/&) 

GMOBCT00 G OGOCOOCTC COOCCCECC GCAGOOSOOG aCOOGOCC OOGfttiQOGCC €0 

co ca oO GCft c ooaa 75 

[ 0 0 5 8 ] IS?lJ#-§- : 6 7yft>^: Yes 

iB?iJ<£>ft£ : 7 5 ' &® : 

SE^JcoS : : IB^l (Bordetel la — p e r t u 

mom-.-^m ■ sis) 

Sa?iJC0®« : D N A [ft 8 ] 

CiaUiUU DX TB0BGM0OS GOOOCTOQGG CTBDBSCT3C QBG UO CTSLG GOSGCrgg?? *Q 

aooqxctbc ggwsc 75 

[0 0 5 9] : 7 [00 6 0] g3?U## : 8 

fa?IJ<£>ft£ : 6 ga^lJtOft^ : 3 9 

mmom : 7 5 / at ga^ij^M : 

h # n v?- : mmyt * * ° ^- : 

ga^was : k ew©«n :dna 

jg« : fi* : 

■ SHOtffi fp ft r H > t > I la n S C t U ?n-^;PFVl (t« rt^j«() 

s s j s) ga^J^it : 

ga? ij : i$*«r*-re* ; cds 

[jfc 9 ] #£&B ; 1 • . 3 9 

Pro Gly Pro Gin Pro Pro gg^ij : 

1 5 [ftlO] 

AAA. AAC TIG GGG COG GOG OOC GAG ATC TTT GAC TRG TIT 39 

lys Asn Leu Gly Pro Gly Pro Glu lie Hie Asp * 

15 10 

[0 0 6 1] ga?U#-S§- : 9 ga^J^aa : 9 K 

ga?y»ft£ : i 3 ga^J : 

mmnm : r^/m. Hti 1] 

Lys Asn Leu Gly Pro Gly Pro Glu lie Hie Asp * 

15 10 

[oo62] ga^j## : i o mm<om : mm 

ga?iJcOft$ : 3 9 i©t : Z.*^ 
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nm<omm : dna 

TV^irV^ : Y e s Hfc 1 2 ] 

jgjg : 

AAACEAGTGA AAGAJCTOQG GOOOOQGOOC CTftGTITIT 39 

[00 6 3] ffiJU*-©- : 1 1 W»«:*-rtE-§- ; R e g i o n 

ga^lJOft^ : 3 3 #£&B ; 4. . 7 

h#a : m.mvt ftrnzm-t^ ; R e g i o n 
IB^J^a^S : K ; l o . . 3 1 

K5U<0#« : fti2<£>$#® ; 9^^=B ndetel la — per tn 

#KgtEf;Region ^_L5JE^J«)P 6 9 B B 0 5^^ h-^ 

; 1 . . 2 K^J : 

; 7 ^</U= L T B BB9IJ Hfc 1 3 ] 

R5U<z>#« ^ Gly pro ciy Pre Glu lie Ala Pro Gin Pro Gly Pro Gin 

1 5 10 15 

Pro Pro Gin Pro Pro Gin Pro Gin Pro Glu Ala Pro Ala Pro Gin Pro 
20 25 30 



Asp 

[01] P FV 1*5 cfctfp FV 1 6 9^7^^ K*>*f6 

[0 2] *»*ffl3ZUt^jffi<OSDS-PAGE^«fO!fe 

[03] /7^^KpFVl, p F V 1 6 9 4o <fcTJ*H B 
1 0 1 bt;fc»»L T B Sr to^»i*^5jOi 

[02] 

1 2 3 4 5 6 7 8 

97A 



[04] f|gLTB69^/^I^SDS-PAGE 
[05] L T B S felt L T B 6 9 ^ V/^ f tftAWIC 

[0 6] a*wfc^sstoiiLfc^9^^jw^*5^4ei- 

L T Bttff^tMlUSO**:*-**. 

[04] 

97 

69 
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[01] 



(A) 



LTB 



PI 



ApR 



p BRD026 



r5« CTTGGGGCCGGGGCCCGAGATCTTTGA 3* 
3 1 CCCGGCCCCGGGCTCTAGAAACTGATC 5' 



pBRDO 2 6*SP e I^ttL r t^£j I * 
3_ ^i^.j^rJrU^f-FC'jy-h-rS 



(B) 



LTBH 



pFVL 



Bglll 



5 1 . • _ AAAAACTTGGGGCCCGGGCCCGAGATCXTTGACTAGTTT . - . 3 1 
3' . • . TTTTTGATCCCCGGCCCCGGGCT CTAGAAACTG ATCAAA . . - 5 ' 
K K L G ? G P E I F D 

L1-B t > V 

pFVlSBglKfcSpelTfflttU P. 6 9 BB 0 5 xfcT Y-7 



(D) 



LTB 69 



ApR 



pFV169 



...KNLGP GPE 1 A P Q P GPQPP QPPQP Q P E A P A P Q P D 



LTB 



P .69 BBQ5lfH7 
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[E13] [EI 5 1 





(51) Int. CI. 5 BWJIB* it^S^#-§- FI 

//(C12N 1/21 

C 1 2 R 1 : 19) 
(C 1 2 P 21/02 

A 6 1 K 39:385) 9284-4 C 
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